Gestational Trophoblastic Disease encompasses a group of pregnancy-related disorders that derive from the placenta. Taking Leventhal's Common Sense Model as a starting point, this study aims to investigate how illness perception could influence patients' psychological adaptation to these rare diseases. Thirty-seven women completed: the Illness Perception Questionnaire-Revised, the Beck Depression Inventory Short Form, the State-Trait Anxiety Inventory, and the Fertility Problem Inventory. Results show that the perception of severe illness consequences significantly predicts the level of anxiety patients reported at the time of questionnaire completion. Furthermore, mental representations of illness present a significant association with infertility-related stress. Specifically, the belief in the efficacy of the treatment results in fewer feelings of discomfort and isolation from family and social context due to infertility-related problems. Since patients' illness perception was found to have a specific impact on both anxiety and infertility-related stress, this variable should be considered in the planning of a clinical intervention.
Introduction
Gestational Trophoblastic Disease (GTD) encompasses a group of pregnancy-related disorders that derive from the placenta. These include the premalignant complete and partial molar pregnancies, also known as hydatidiform mole (HM), the malignant invasive mole (IM), choriocarcinoma (CCA), placental site trophoblastic tumor (PSTT), and epithelioid trophoblastic tumor (ETT) [1] . The malignant conditions are known as gestational trophoblastic neoplasia (GTN).
The incidence of hydatidiform mole is varied, ranging from 1.5 to 6 per 1000 pregnancies in North America, Europe, and Southeast Asia. In Italy specifically, the estimated frequency of HM is 1 case every 935 pregnancies [2] . In Europe and North America, CCA affects approximately 1 in 40,000 pregnancies, while for PSTT the incidence is estimated at 0.2% of all GTD; ETT is a relatively new entity and data regarding its epidemiology are scarce [1] .
Although previously a lethal disease, GTD is presently considered one of the most curable gynecological cancers. Appropriate chemotherapy and surgery result in excellent survival rates (>90%), even in the presence of metastases. Moreover, patients with a history of molar pregnancy or GTN can generally anticipate normal future reproductive outcomes [3] .
Treatment depends on the individual patient, the type of tumor, and the absence/ presence of metastases. Hydatidiform moles are removed by suction and curettage, followed by β-hCG (beta subunit of human chorionic gonadotropin) surveillance for at least 6 months. GTN is usually treated with chemotherapy. After chemotherapy, the β-hCG follow-up goes on for at least 1 year. In the case of chemotherapy-insensitive PSTT, hysterectomy may be the only course of action [1] . During follow-up, contraception is recommended: this is to distinguish a rising β-hCG due to persistent or re-current disease from a rising β-hCG associated with a subsequent pregnancy [4] .
GTD diagnosis, treatment and follow-up represent a sudden and prolonged factor of stress, which forces the patient and her partner to find a new psychological accommodation [5] . This psychological distress is anticipated and understandable when the patient and her partner discover that their pregnancy is considered potentially cancerous.
Although a cure is generally anticipated, inherent psychosocial stressors exist. These include: a loss of a pregnancy, surgery or chemotherapy, a potentially life-threatening diagnosis, and delay in future pregnancy while waiting for β-hCG levels to normalize [6] .
This unique set of circumstances has led to the investigation of the psychosocial impact of GTD [7] [8] [9] .
Several theories and models have highlighted how patients' beliefs and perceptions of their disease and symptoms are important factors for psychological adjustment to their condition [10] [11] . The Common-Sense Model (CSM) of Illness Representation, proposed by Leventhal, Meyer & Nerenz [12] , hypothesizes that people make sense of their illness and manage it by developing their own cognitive representations, on the basis of information and previous experiences. According to this model, a response to a health threat depends on a basic control system, which can be divided into three comprehensive processes. The first is the construction of a representation of the disease. This representation is assumed to be based on three sources of information: general "lay" information that an individual has previously assimilated, knowledge from friends, family, and authoritative sources, and the current experience of the illness (such as somatic experiences and symptoms) [13] . The second stage involves the development of a plan of action in which individuals use coping strategies they believe to be appropriate. The third phase is the process of coping appraisal, which consists in the evaluation of the coping strategies' effectiveness on the outcome. The CSM assumes that these three stages occur in parallel on both an emotional and cognitive level, and it underscores that the interaction between each level is dynamic, so that each component is influenced by a process of feedback [14] .
The cognitive representations or illness perceptions are formulated around the following dimensions: identity (the label given to the condition and the symptoms the patient perceives to be related to his/her illness), cause (beliefs regarding the factors that are responsible for causing the illness or disease, which may not be completely biomedically accurate), timeline (the individual's belief about the course of the illness and time scale of illness symptoms), control (belief about the cure or controllability of an illness), consequences (the individual beliefs about the outcomes of the condition), and emotional representations (the emotional responses generated by the illness) [15] . The relationship between illness perception and psychological morbidity has never been analyzed in GTD patients; to our knowledge, illness representations have been investigated in this group of patients exclusively in relation to medical and demographic variables [16] . Using this literature as a starting point, we designed an explorative study with the aim of evaluating how patients perceive their illness during the β-hCG follow-up period after GTD diagnosis. Our main goal was to evaluate how mental illness representations could influence patients' psychological adaptation to Gestational Trophoblastic Disease. Specifically, we aimed to assess if illness perception predicted the level of anxiety, depression, and perceived infertility-related stress reported by women who had been diagnosed with GTD. The overall aim of the study was to explore mental illness representations in patients diagnosed with these rare trophoblastic tumors in order to provide support to these women in an outpatient clinical setting.
Materials and Methods

Sample Selection and Recruitment
Patients treated for GTD at a Hospital in Northern Italy were invited to take part in the study. Women were recruited in the outpatient Gestational Trophoblastic Hospital Clinic; no patient declined to take part in the study. Eligible women had to be Italianspeaking, with at least an elementary school certificate and agreed voluntarily to participate in the study. Based on these criteria 37 women were included in the research (N = 37). Twelve women were diagnosed with GTN and the other 25 patients had premalignant forms of GTD (partial or complete hydatidiform mole). The age range of our sample was from 18 to 56 years (mean age = 36.43; SD = 9.368). The study was approved by the Hospital Medical Ethical Committee on May 6th, 2010. Written informed consent was obtained from each participant during questionnaire completion.
Measures
Socio-demographic and clinical information was collected via a self-report questionnaire that included: type of treatment, diagnosis, date of diagnosis, parity, education level, date of birth, and marital status.
In order to analyze illness perceptions in our sample, the Illness Perception Questionnaire-Revised (IPQ-R) was administered [17] [18] . This questionnaire is divided into three parts. The first is the Identity scale (14 items), which measures the number of symptoms patients have experienced and whether they perceive these symptoms as pertaining to their illness (yes-1; no-0). The other two sections are measured on a 5-point Likert scale (from 1 "strongly disagree" to 5 "strongly agree"). The second part investigates patients' opinions with respect to their illness via 38 items which are divided into: Timeline acute-chronic, Timeline cyclical, Personal control, Treatment control, Illness coherence, and Emotional representations (see Table 1 for details). Finally, the third part investigates the explanations patients give as reasons for their illness (Causes subscale) and this is further divided into 3 sections: stress or worry, hereditary causes, and chance or bad luck [11] [18]. Cronbach's alpha reliability scores for the Italian version of the test were in the range of 0.50 -0.82.
The Beck Depression Inventory (BDI) is one of the most widely used self-rating scales for measuring depression [19] . It is composed of two subscales that measure cognitiveaffective and somatic symptoms of depression, respectively [20] . For the purpose of the present study, the Italian version of the 13-item cognitive-affective subscale (BDI-SF) was administered [21] . Each question has a set of 4 possible responses, ranging in intensity (from 0 to 3); a cut-off score of 9 is suggested to detect moderate to severe depression in medically-ill patients [22] . In the Italian version, the cognitive-affective subscales show good internal consistency reliability (α range = 0.75 -0.95) [23] .
The State-Trait Anxiety Inventory (STAI) is a widely used measure of state and trait anxiety [24] [25] . This questionnaire has been used extensively in clinical contexts, including the assessment of anxiety in cancer patients [26] [27] . It consists of two subscales each one composed of 20 items: the state subscale measures anxiety related to a specific situation or time-period (at the moment of questionnaire completion), while the trait one measures relatively stable anxiety (how one feels on a day-to-day-basis).
For the purpose of this study, only the state anxiety scale was used. Responses are given on a 4-point Likert scale (from 1 "not at all" to 4 "very much so"). Total scores range from 20 to 80 for each subscale; in order to provide clinical meaning, scores are grouped into three categories: low anxiety (scores of 20-39), medium anxiety (scores of 40 -59), and high anxiety (scores of 60-80). In the Italian version the state anxiety scale [24] showed excellent internal consistency reliability (α range = 0.91 -0.95). [29] . Items are rated using a Likert-type format, ranging from 0 (strongly disagree) to 6 (strongly agree). The FPI provides information on five separate domains of patients' concern: Social concern (i.e., feelings of discomfort and social isolation from one's family and others due to infertility-related problems), Sexual concern (i.e., a perceived reduction of pleasure and self-esteem concerning one's sexual life),
Relationship concern (i.e., difficulty in speaking about infertility with one's partner and issues regarding its impact on the relationship), Need for parenthood (i.e., perception of parenthood as a fundamental target in life and strong identification with the parental role), and Rejection of child-free lifestyle (i.e., the perception that personal future satisfaction and happiness will rest on having a child). A composite measure of Global stress is also derived by summing the scores of all five scales [30] ; for women, mean scores greater than 27 indicate high levels of infertility stress (Newton et al., 1999) . The Cronbach's alpha reliability scores of the Italian version are in the range of 0.77 -0.93 [28] .
Statistical Analysis
Statistical analyses were conducted using SPSS software, version 22.0 [31] .
Correlations between illness perception dimensions, levels of anxiety, depression, and perceived infertility-related stress were evaluated by virtue of the Spearman's correlation coefficient ρ. Considering the correlational analysis results, multiple linear regression analyses were conducted to study the relationships between illness perception, psychopathological variables, and dimensions of infertility-related stress. These analyses were conducted controlling for age, time since diagnosis, and type of diagnosis, since these factors could interfere with the relationship between illness perception, psychopathological symptoms, and infertility-related stress in patients with GTD.
Results
Sample Characteristics
The majority of women in our sample (81.1%; N = 30) were married, 8.1% (N = 3) were single and 10.8% (N = 4) were living with their partner. Ninety-five per cent of the sample declared that at the moment of questionnaire completion they were in a stable relationship. In our sample 59.5% (N = 22) of the women had had a child prior to the GTD diagnosis, whereas for 40.5% (N = 15) women this was their first pregnancy. Of the women who had already had a child 43.2% had only previously had one child, whereas 16.3% had given birth to two children prior to the disease diagnosis. No patient declared to have had a child after GTD as all the women in our sample took part in the study during the β-hCG follow-up period. With regard to the disease variables, most of the patients in our sample were suffering from partial or complete hydatidiform mole 
Illness Perception Results
Means, standard deviations and IPQ-R scale ranges are reported in Table 2 . As shown, participants scored relatively high on dimensions of treatment control and emotional representations, suggesting that women have positive beliefs about the treatment's efficacy, but also strong emotional responses generated by the illness. Moreover, participants scored relatively low on dimensions of identity and timeline cyclical. These findings suggest that women tend to perceive GTD as a condition characterized by a relatively restrained symptomatology, and that GTD is not perceived as cyclical in nature.
With respect to the causes of GTD, patients' opinions are reported in Table 3 . Specifically, within the psychological attributions subscale, the highest mean score was reported on the "stress/worry" causal factor (mean = 2.68; SD = 1.41). Within the Risk factors subscale, the highest mean score was reported on the "ageing" causal factor (mean = 2.49; SD = 1.17). Within the Immunity subscale, the highest mean score was reported on the "pollution in the environment" item (mean = 2.54; SD = 1.12) and within the Accident/chance subscale, the highest mean score was the "chance/bad luck"
causal factor (mean = 3.92; SD = 1.21). Considering each possible cause singularly, the highest mean score was on the chance/bad luck causal factor dimension. showed levels of depression that can be considered severe (≥9) ( Table 3) .
With respect to anxiety, on the state subscale of the STAI questionnaire patients reported a mean score of 47.19 (SD = 12.52). Both scores fall within the medium anxiety range of the STAI questionnaire (scores 40-59). Only 6 patients (12.9%) presented high levels of state anxiety (scores ≥ 60) ( Table 3) .
With regard to infertility related stress, means and standard deviations are reported in Table 5 . The Global stress mean score (mean = 14, SD = 3.05) was not of clinical significance (the clinical significance is set between 27 and 30); considering each dimension of the FPI singularly, the highest mean scores were found in two different subscales regarding patients' infertility concerns: Need for parenthood (mean = 3.93, SD = 1.04) and Rejection of child-free lifestyle (mean = 3.55, SD = 1.03). With regard to correlations between the mental representation of illness and infertility-related stress, a positive correlation emerged between the Consequences IPQ-R subscale and the Sexual concern subscale of the FPI questionnaire (ρ = .40, p < 0.05). Treatment control correlated negatively with Social concern (ρ = −0.36, p < 0.05).
Correlation Analysis
Moreover, a positive correlation emerged between the Consequences IPQ-R subscale and relational concerns (ρ = 0.35, p < 0.05).
No significant correlations were found between depression and the IPQ-R subscales.
Regression Analysis
With respect to the relationship between illness perception and state anxiety, regression analyses revealed that only the Consequences subscale was significantly associated with the state anxiety subscale (β = 0.39, t(29) = 2.17, p < 0.05) after controlling for age, time since diagnosis, and type of diagnosis ( Table 6 ). The more a patient believed the illness was severe, the higher the level of state anxiety reported in our sample at questionnaire completion.
Regarding the links between illness perception and infertility-related stress dimensions (Table 7) , results show that only the Treatment control subscale maintained a significant relationship with the Social concern subscale (β = −0.40, t(32) = −2.35, p < 0.05) after controlling for age, time since diagnosis, and type of diagnosis. The greater confidence in the treatment effectiveness the lower social concern.
Discussion
Women diagnosed with hydatidiform mole or GTN generally have very good prognoses [6] . Despite the fact that a full recovery is generally expected, women diagnosed with GTD have to face the loss of a pregnancy, a potentially life-threatening diagnosis, surgical and/or chemotherapy treatment, and delays in future pregnancies [32] . Thus, a wide range of psychosocial stressors are elicited by this disease. GTD diagnosis consequently poses a considerable challenge to the couple since it entails a sudden shift from feelings of hopefulness and gratitude associated with pregnancy to managing a condition of disease [6] . Even if the psychological impact of this condition for both the patient and her partner is clearly predictable and understandable, clinicians and health care professionals often overlook the psychological distress in GTD and only recently more attention has been paid to the psychological effects of GTD [6] . Specifically, focus has been on the psychopathological consequences of the disease [7] [8], on patient quality of life [9] [33], and on infertility-related stress [7] [8] [9] . The present study has the aim of expanding on previous research in this area to explore the mental representations of illness that women with Gestational Trophoblastic Disease present. In particular, we wanted to examine how illness perception could influence patients' psychological adaptation to GTD, identifying the IPQ-R subscales which significantly predict the level of anxiety, depression, and perceived infertility-related stress reported by women suffering from this group of disorders.
The Common Sense Model has been used with success to explain psychological and physical outcomes in a range of acute and chronic illnesses [10] . There is evidence that the model is useful in predicting psychological well-being in different clinical conditions [34] . In psycho-oncology, one of the first studies that examined this theme was conducted by Millar and colleagues [35] . These authors assessed the individual variation in distress during follow-up after breast cancer and evaluated the salience of illness perception to psychological morbidity. Their results showed that IPQ symptom awareness (Identity) and the perceived timeline of the illness (Timeline acute-chronic), together with the initial state of distress and patients' general health perception, were significant predictors of psychological morbidity during the 1-year follow-up. Gould and colleagues [36] investigated the use of the CSM in predicting mood disturbances in gynecological cancer patients. The authors highlighted how all illness perception dimensions-except for the "Timeline acute-chronic" subscale-showed a significant relationship with the scores patients obtained on the Profile of Mood States-Short Form which assesses transient and distinct mood states.
Regarding the characteristics of mental illness representations, as previously described in Di Mattei et al. [16] , the statistical analyses show that patients within our sample reported a relatively weak illness Identity: the mean number of symptoms women associated to their disease was in fact rather low. With regard to patients' opinions surrounding their illness, the highest mean scores were found on the Emotional representations and the Treatment control subscales of the questionnaire. High scores on the first dimension indicate a response to illness characterized prevalently by negative emotions, reflecting intense emotional reactions that a disease, such as cancer, can invoke. Elevated scores on the Treatment control subscale demonstrate patients' confidence and their perception of control over the treatment. With regard to the perception of the causal factors responsible for GTD, the highest mean score was associated to "chance/bad luck".
Regression analyses show how illness perception is a significant predictor of psychological distress: in particular, the Consequences subscale of the IPQ-R (controlling for age, time since diagnosis, and type of diagnosis) maintains a specific association with state anxiety reported by the patients in our sample. This result confirms what Gould et al. [36] found within their sample of 61 gynecological cancer patients. The authors highlighted how the belief in serious consequences of the tumor, together with the feeling of a lack of control over the disease and a poorly coherent representation of illness, all positively correlate with the total score obtained on the Profile of Mood States Questionnaire. In a later study [37] on a larger sample of patients with gastrointestinal tract tumors, the authors underscored how the reception of negative consequences of the disease are significantly associated with anxiety and depression levels reported by the subjects on the Hospital Anxiety and Depression Scale. In light of these results, it is therefore possible to hypothesize that negative illness perception of GTD (believing GTD is a disease with severe consequences) could promote the representation of the pathology as being a serious threat and thus may result in higher levels of anxiety/ tension with regard to the contingent situation. It is nonetheless important to specify that the association between the Consequences subscale of the IPQ-R and state anxiety could be an indirect relationship, mediated by other variables, such as coping strategies implemented by patients. The CSM does indeed postulate the presence of a causal relationship between mental illness representations and the use of certain coping mechanisms, which could in turn influence the outcome of the disease in terms of physical and psychosocial wellbeing [12] . To support these theoretical formulations Carlisle and colleagues [38] conducted a study on 125 women suffering from rheumatoid arthritis and they found that a coping style oriented towards avoidance (avoidant and resigned coping) represents the most significant mediator in the relationship between illness perception (especially Identity) and the level of disability and psychiatric morbidity developed by patients in response to illness. Gould et al. [36] confirm the significant role of coping styles, highlighting how denial and disengagement coping mechanisms mediate the impact of the representation of illness (particularly Timeline cyclical and Illness coherence) on mood in their sample. Thus, the advanced theoretical hypotheses of the CSM, together with the empirical studies cited above, suggest that coping mechanisms could act as significant mediators of the relationship between GTD mental representa-tions and the degree of psychological adaptation of the patients suffering from these disorders.
It is important to specify that the results of the present study do not confirm the significant relationship between illness perception dimensions and depressive mood reported from the above-mentioned studies [36] [37] . A possible explanation could be associated with the fact that the GTD patients in our sample are all well informed about the excellent survival rates resulting from the treatment of this condition, even in the case of malignant tumors. The perception of the high curability of their disease could weaken the sense of death threat generally evoked from a cancer diagnosis preventing them from developing persistent and severe feelings of sadness, hopelessness, worthlessness, and pessimism investigated by the Beck Depression Inventory.
The results of the present study also highlight how mental representations of illness can play a significant role in predicting infertility-related stress. Specifically, the regression analyses show that the Treatment control subscale of the IPQ-R is negatively associated to Social concerns referred to infertility-related stress. Although in the literature no study has thus far investigated the relationship between illness perception and infertility-related stress, there are several reasons that could explain the result that emerged in our research. It is possible to hypothesize that the higher the confidence a patient has in treatment efficacy, the higher the confidence in a full recovery where reproductive abilities are not compromised [3] . The women in our sample seem to have a realistic vision of the current impossibility to conceive, which is only a temporary condition (for at least 6 -12 months in order to prevent the risk of relapse). This could promote a more functional psychosocial adaptation to disease, specifically in terms of a lower tendency to perceive feelings of discomfort and alienation from family and social contexts, resulting from infertility-related problems.
The generalizability of our results is limited due to the fact that our sample was mostly made up of Caucasian women with a medium-high education level. Another study limitation concerns the cross-sectional design; a measurement at only one point in time is limiting and it would be interesting to analyze possible changes in illness perception longitudinally in order to investigate causal relationships between the variables. Lastly, the study did not necessarily have a sufficiently large sample size (N = 37) to detect subtle differences, however, given the rarity of GTD and the choice not to use a tumor registry, the study is still considered pertinent and important in this field of research.
Conclusions
The present research is the first study to systematically investigate the relationship between illness perception and individual psychological adjustment in GTD patients.
The results of our study highlight how the belief in severe consequences of GTD significantly predicts the level of anxiety patients reported at the time of questionnaire completion, independently of other demographic and clinical variables. The present research also provides evidence of a specific impact of illness perception on infertilityrelated stress, showing that the perception of control over the treatment results in a lower score on the Social concern scale of the FPI.
From a clinical point of view, the results of this study highlight the need to incentivize multidisciplinary support programs that aim to promote overall well-being [39] . In particular, this research underlines the importance of considering patient illness perception in the planning of support interventions. This variable seems to take on an important role in psychological adaptation to GTD, exercising a significant effect on both anxiety and infertility-related stress. It would therefore be desirable to promote psycho-educational programs intended to favor an accurate and adaptive illness perception as well as the acquisition of awareness of the generally favorable prognosis associated to GTD. Indeed, Paschali and colleagues [40] demonstrated that the communication of specific information, in accordance with subjective mental illness representations, fostered the modification of possible distorted beliefs and unrealistic expectations, thus contributing to a more accurate comprehension of the condition, as well as to a good level of psychological adaptation.
It is nevertheless necessary to replicate this study, especially in a longitudinal manner so as to observe changes in illness perception over time. Lastly, it would be interesting in future studies to evaluate patients' coping strategies as these have been found to mediate the relationship between illness perception and psychological adjustment to disease [36] [38] . The assessment of individual coping styles could help to enhance the understanding of the specific association between mental illness representations and psychological morbidity.
